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Sir: 

I, Michael Jerome Bienkowski, Ph.D., hereby declare as follows: 

I. Introduction 

1 . I am a co-inventor of Asp2 subject matter claimed in various patent 
applicsuons filed by Pharmacia & Upjohn. I make Sais declaration to provide information to 
fcc Patent OfSce that may be relevant to patent issues relating to enzymatically active, 
'tr^rnsmbraae-deleted" forms (ATM) of the Asp2 protein and polynucleotides which 
encode such protein. When I refer to "I" or * W in this declaration, I mean me and/or my co- 
-vcr.tors and/or people working under our direction at Pharmacia & Upjohn. 

2. Tne term "Asp2 M is the name mat we gave to aspartyi protease 
polynucleotides and polypeptides that we isolated and described in the patent applications. 
A: least two human and one murine form of Asp2 are taught in the patent applications. 
TLr^gb experiments described in the patent applications we demonstrated that Asp2 exhibits 
prctcoivric activity towards amyloid precursor prouin (APP) involved in processing APP into 
cjr/lcidbeta (Ap), a peptide implicated in Alzheimer's Disease pathology. 

Z. Cloning of Asp2 and Identifying the Asp2 transmembrane domain 

3. My co-inventors and I performed and/or directed experiments which 
rcsulud in the identification and cloning of human Asp2 cDNAs. Our earliest experiments 
did not immediately yield full-length Asp2 cDNAs. We first obtained and sequenced two 
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parial clones denoted as clone 4386993 (hereinafter '438) and clone 2696295 (hereinafter 
<265). As explained in cur patent applications, ClOuC l 438 contains additional codons 
c^a-ce at its 5' end relative to clone 769, but Clone '269 contains 25 additional codons (75 
basepairs) as an internal insertion relative to Clone '438. (These 25 codons represent the 
difference between the leng and short forms of full length human Asp2 in Figures 2 and 3 of 
the patent applications.) 

4. After we sequenced the '43 S and l 269 clones we aligned the sequences 
wi i sequences of other aspartyl proteases as part of our analysis of them. From these 

all jsments and other analysis we deduced that these sequences were incomplete cDNA 
sequences that were tuncated at the 5' end (the amino-terminus of the encoded polypeptide). 
Computer-aided analysis of the predicted amino acid sequences indicated that the predicted 
r.-r.-r. -, acid sequence encoded by both *43S and *269 contained the DTG/DSG sequences 
indic?.tive of the aspanyl protease active site, and were complete to the carboxyl-tenninus of 
the encoded polypeptide. 

5. By analyzing the partial Asp2 sequence from the *438 and '269 clones 
described in paragraph 3, we deduced thai Asp2 contained a transmembrane domain. Our 
U.L*. Provisional Application No. 60/101,594, filed September 24, 1998, describes the 
analysis as follows: 

Routine computer-aided analysis of the predicted amino 
acid sequence of Hu-Asp2a and Hu-Asp2(b) for secondary 
structure motifs resulted in detection of a predicted 
transmembrane domain in each polypeptide, which corresponds 
to Hu-Asp2(a) amino acid residues 367-392 of SEQ ID NO: 4, 
and of the sequence given in Figure 2, and to Hu-Asp 2(b) 
amino acid residues 392-417 of SEQ ID NO: 6, and of the 
sequence given in Figure 3. 

(See U.S. Provisional Application No.60/10 1,594 at p. 20.) 
as I explain in greater detail below, the stated location of the transmembrane sequences 
(367-392) and (392-417), through an inadvertent error, do not correspond to the 
transmembrane regions of the full length human Asp2(a) and Asp2(b) proteins shown in the 
Figures, and standing alone, these numbers would not serve as a basis for identifying the 
transmembrane region of the human Asp2 sequences. However, our routine computer-aided 
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- - did L" feet pe=^t us to identify the Asp2 transmembrane region, and a molecular 
biologist of ordinary ability who read the Ep?licaticn and (through the guidance of the 
-p-iicaucn) performed his/her own routine computer-aided analysis would have identified the 
cc - 5Ct i oca tion of the transmembrane region in our A»?2 sequences. 

6. Through our continued research we ultimately cloned additional 5' 
(Kiiao terminal) cDNA sequence for the two human Asp2 enzyme isoforms. As reported in 
our patent applications, the longer full length human Asp2 cDNA has 501 codons. 1 (Figure 3 
of i-e patent applications.) As correctly reported in our 1999 patent applications, the 
trsssseiabraM domain of this Asp2 clone spans approximately residues 455 to 477 of the 
full lengii Asp2 sequence. 

7. Looking back, 1 believe that the inadvertent error in the 60/1 55,493 
application occurred because our research team had performed some of the routine computer- 
iidec analysis on a partial Asp2 sequence from the '438 done, and reported the data from tins 
analysis for the full length Asp2 clone in the patent application. The analysis of the partial 
sequence from the '438 clone indicated that the transmembrane domain corresponded 
approximately to residues 367-392 of the partial sequence. (See Exhibit A hereto, which is a 
computer-assisted analysis of Asp2 (clone '438) sequence for possible transmembrane 
domains, performed prior to September 24. 1998, which indicates a likely TM region at about 
367-392 of the sequenced analyzed.) I believe that the numbers from this analysis of the '438 
pzKld sequence were reported in the 60/1 55,493 application for toe full length short form 
(Figure 2) of human As?2. 2 Since the patent application reported the full length Asp2 
sequences, the numbers that were generated using the '438 clone partial sequence should 
have been adjusted upward for the patent application, to account for the extra codons at the 
beginning of the full length clone that were missing from the '438 clone partial sequence 


1 An Asp2 splice variant described in our patent application has 476 codons by 
virtue of the internal deletion of 25 codons described above in paragraph 3. (Figure 2 of the 
oatcnt applications.) As reported correctly our 1999 patent applications, the transmembrane 
cosain of this sequence corresponds approximately to residues 430^*52. 

3 An upward adjustment of these numbers (by 25 codons) was used for the lor^ 
form of Asp2 (Figure 3). 
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zz.L.vzcd. B through inadvertent error when preparing the patent application, this 
sdj-^uneni was r.ot made. 

8. In rny opinion, tais error wouli have been apparent to an average 
scientist in the field who evaluated the application, as would the proper correction of the 
error. In particular, it is commonly understood by molecular biologists that a transmembrane 
f -.--. j s characterized by a stretch of about 20-25 mostly hydrophobic amino acids. When a 
bio.cgist read the application's teaching that As?2 had a transmembrane domain near the 
C£.-«cxy-ter=izu3 and then examined the sequence to look for that transmembrane domain, it 
would have been readily apparent that the transmembrane domain was at about residues 455- 
477 (cf Figure 3), and not residues 392-417. 

III. IsvenSon-related activity for Asp2 ATM polynucleotides and polypeptides. 

9. The attorneys for Pharmacia £ Upjohn have asked me to authenticate 
zz.l ciicuss certain documents relating to our Asp2 invention. 

1 0. Exhibit B hereto comprises excerpts from our U.S. Provisional 
Application No. 60/101,594. These excerpts establish that, on or before our filing date of 
G^tcmber 24, 199S, we had possession of two human Asp2 cDKA and deduced Asp2 amino 
iiid sequences (Figures 2 and 3) and determined various Asp2 structural features, including 
thi -reseace cf a transmsnbrane domain. It shows via we contemplated vectors and host 
ci:Is for recombinant production of Asp2 polypeptides and enzymaticaUy active polypeptide 
fragments (see, e.g., pp. 4, 5, and 9), and that we contemplated Asp2 antibodies (see, e.g., pp. 
4, 12.) It shews that we contemplated expression cf Asp2 in a variety of expression systems, 
i~c;-dmsprokar/o;es such as £. coli (pp. 9 and 10), yeasts such as 5. cerevisiae (pp. 9, 1 1), 
c^i iighcr eukaryotes such as insect cell systems az^ mammalian systems, including COS 
cells, CHO cells, and human cells (see, e.g., pp. 9, 1 1-12). 

i 1 . Exhibit C hereto is a copy of ^ page from a Pharmacia & Upjohn 
interoffice memo from prior to our September 24, 1998, filing date, containing a report on the 
Human Asp2 project. Among other things, this except shows that, prior to September 24, 
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1S>S, we had engineered the Asp2 open reading fr^c (CRF) from the '438 and '269 clones 
to remove the transmembrane domains, and that we had inserted these ATM constructs into 
J. ca/j expression vector pQE30. 

12. Exhibit D hereto are copies cf pages from a Pharmacia & Upjohn 
laboraWKy notebook. These pages establish that, prior io December 31, 1998, we had made i 
iui^cn Asp 2 ATM consruct containing the DNA sequence coding for human Asp2 amino 
acid. 1-454 (long form shown in Figure 3 of patent applications) in a baculovirus expression 
vcrxr ?VL 1293 (hu As? 2 ATM pVL 1393) for expression in SF9 insect cells. This 
construct was sent for sequencing and the sequence was confirmed Exhibit E hereto ere 
ccpics of pages from a Pharmacia & Upjohn laboratory notebook. These pages es tablish that 
altar December 31, 1998, we had made similar contracts with 6-histidine tags to facilitate 
pro:cin purification. 

13. Exhibit F hereto are copies of pages from Pharmacia & Upjohn 
laboratory notebooks which show that, prior to March 26, 1999, we had expressed human 
As~2 ATM protein (without B secreiase enzyme activity) in £. Colt to make antibodies for use 
in Siting of recombinant expression of human Asp2 ATM in other cell types. 

14. Exhibit G hereto are copies of pages from a Pharmacia & Upjohn 
Oratory notebook which show that, prior to March 26, 1999, we had made, isolated, and 
Sw^ed-up preparations of viral plaques fcr production of a human Asp2 ATM construct in 
£?9 insect cells. 

15. Exhibit K hereto contains copies of pages from a Pharmacia & Upjohn 
laboratory notebook which show that, after December 31, 1998, and prior to June 15, 1999, 
and ?rior to September 23, 1999, the scale-up results from SF9 were analyzed. Exhibit i are 
ccpifii of a Pharmacia and Upjohn laboratory notebook showing a gel depicting the results of 
such analysis. A clean band of human Asp2 ATM expressed protein was identified by 

\v cs;em bio; as shown in the notebook. This band is believed to contain active human ATM 
Aip2 1-454 protein expressed in the SF9 system. 
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1 6. Exhibit J are copies of pages from a Pharmacia & Upjohn laboratory 
notebook showing that, after March 26, 1999, but prior to September 23, 1999, we excised 
the 1-454 Asp2 ATM coding segment from the pVL 1393 vector described above, inserted it 
into PIZ vector, and expressed this Asp2 ATM construct in Higfc Five Cells. We tested this 
recombinant human Asp2 ATM protein and showed that it retained human Asp2 enzymatic 
accvity. This work is also generally described in the patent applications that we filed on 
Scomber 23, 1999, including PCT/US99/20S81, U.S. Provisional Application No. 
60/155,493, and U.S. Application Serial No. 09/404,133. 

1 7. As shown in part by the representative documents referred to in the 
preceding paragraphs, during the period prior to September 24, 1998, until September 23, 
1959, we were engaged in substantially continuous activity to make enzymatkally active 
human Asp2 protein lacking a transmembrane domain, using materials and methods that we 
hue contemplated in cur September 24, 1 998, paten: application and/or had produced by that 
Somber 24, 1998 filing date. 

IV. Certification 

IS. 1 hereby declare that all statements made herein of my own knowledge 
aiw tree and that all statements made on information and belief are believed to be true; and 
furier that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1 001 of Title 
1 S cf the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon 


Date: November 30, 2CC1 


Michael Jerome Btchkowski, Ph.D. 
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Figure 3 Alignment of Prosite Aspartyl protease consensus sequence with active site motifs 
in Hu_Asp-2 


[LIVMFGAC] - [LIVMTADN] - ILIVFSA] -D- [ST] -G- [STAV] - [STAPDENQ] -X- 
[LIVMFSTNC] -X- [LIVMFGTA] 


N-Terminal motif: 


ILVDTGS SNFAV 


[LIVMFGAC] - [LIVMTADN] - [LIVFSA] -D- [ST] -G- [STAV] - [STAPDENQ] -X- 
[LIVMFSTNC] -X- [LIVMFGTA] 


C-Terminal motif: 


SIVDSGTTNLRL 


Figure 4 
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„ a preferred embodiment. * -** - p "7 f 

STm NO:., encoding Hu-Asp.. residues - « 10 «°* 

, •„ . M.1400 of SEQ ID N0:5, encoding H»-Asp2(b). to another aspect. 
Acnlfa^ and residues 84- 14UU 01 ^tv ^ 

... Stated nucleic acid molecule comprising a polynuckoude whx* 
5 to i— provides an tsofcted n«*c ^ ^ 

^dizes under st^gen, er 0 062 discloses a 

Hu-Asp-2(b). or fragments thereof ^ t0 ^ wM e 

oolypepiide referred to as Asp 1, U»i „ 
poiypcp Qfi/ „«Q7 discloses a polypeptide referred to as Asp 2, that 

international application WO 98/22597 discloses v 

K, hears substantial homology to Hu-Asp2a. , . .. 

10 . o1cn nrovides vectors comprising the isolated nucleic acid 

The present invention also provides veciu * 

. • cells into which such vectors have been introduced, and 

mnwules of the invention, host cells imo m * 

molecules in ^ H u-Asp2(a), or Hu-Asp2(b) polypeptide 

recombinant methods of obtaining a Hu-Aspi, v 

recomo H(»«rrihed host ceD and isolating the relevant polypeptide. 

Asp2(b) peptides, as weB as Stents thereof, to a preferred embody ^ 
iTiLZL- Hu-Asp2(b) po^pUdes have the amino - — £«" 

S'n> no-2, seq id - « id no* » ta * 

l rnonlna, that M spec^ » «, of 0* Hu-Asp.. Hu-Asp2<,>. a* 
« HuAsolMpolTOepudesoflheinvenlionarealsoprov.led. 

Hu-Asp2(b)po»ep m _ a ^ for U« identification of » agent ibat 

He invention also provides a 

. ■ , .«™, Ho-Asp2(a),andHu-Asp2(b). 
modulatestheactivityofanyofHa-Asp-i.nii ri 


a ridseQuence(SEQroNO:4)ofhuiMnAso2(a). 

Lei Ftgure 3 shows toe nucleotide (SEQ ID NO J) and predicted ammo 

after addition of the di-Lys motif using "patch" PCR. 


J 


6177 


* p,«en. — descnb* ^ siKh „ 

„ more rarely. DS °- MOa ^ P m DSG acIive site m0Iif appears a. abou, residue 65-70 

"Til ntfc «^-«.— 

rf* deavage of to N-lerannal prodom fM novel 

^.prouases. OT ^7"JL ^ lwoulobe ,oo S honase,uence»spa»U B 

wo aciive si* mouf, 1* p^ - ^ a — ^ „ 

^^"r^ueoceda^. — — 
I5 ^ Candida* -pany. pro^s t ^ 

^vespHeevanar^ofHu A^2. P ^ ^ ^ 

httm an aspany. pro«a* . (H»^ ^ ^ ^ ^ „ 

• ^0). H ^ moa ^dan* m pancreas and brain ussues. *h 

„ Asp«a> and ^ ^ ^ md pBu . 

tow fcveis of ^ Hu-Asp2(a), and Hu-^C, po^de, 

The. invention also provides isolated nu r» v 
^.^^eofwbicbe^asp^p^^ 

The nredfcled amino acid sequences of Hu-Aspl. Ho AspZW »■ 

, wuh oreviousl, idenUfieo mammalian aspartyl proKases suchas 
» *— ' bomo>og, - P— D> ^ E , * ^ P.B.S«cs. 5c^ J. 

T,* rx" 

p^r 0 r: du^r .Tcvoso ^ ~ « - ™- 


te siD »lar «o o, «« »« 3 """^ b mDkCUbl 

nay be similar to or 56 u» toc ierial expression systems 

weigh, nd HK-flW- P anenL Eipre5S, °° 

„ m provide non-glycosytaed Hu-Asp. ^ 

from recombinant ca cu^ by » * ^ phospho£eMose 

ethano. precipitation, anion or canon a * chromatography, 
hvdroxylapatite chromatograpny ana iccuu 

hyaroxy ^ . v arptr^ is employed for purification. 

or the — as weB as bo* - , ^ ^ , enenBy 

peptide mo.cu.es of the uivenuon -^^^^ Because 

6om . microbe ^ « - ^ ^ ^ ^ 

* appropriate sequences ^ * °™ sequence functionally relatts lo the DNA 

25 seqUe ° Ce * f n used for the cloning of polynucleotide molecules 

ending Hu-Asp. o, for the where appBcalte * host ceB 

^^cenm which ^veaor wiB ^o^ fc „ 

30 Hu-Asp polypeptides include prokaryotes. yeast, an 

is discussed below. ^ ,„ ^ OTres ^ jn such host ceJs may abo he fusion 

^ Hu-Asp po^ toje -^ s ^ m ,^» 
proteins which include regions from heterologous p 
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mv ^.secteUoo. improved S .a»y. or faciliutei purification of U^polypepUde. For 
example, a sequence encoding a. appropriate signal peptide can be bcorporated into 
expression vectors. A DNA sequence for a signal peptide (secretory leader) may be fused 
Marne .o the Hu-Asp sequence so that Hu-Asp is translated as a Won protein comprising 
0* signal peptide. A signal peptide that is national in the intended host eel promote, 
^acellular secretion of the Hu-Asp polypeptide. Preferably, the signal sequence will be 
deaved from the Hu-Asp polypeptide upon secretion of Hu-Asp from the eel Non-limiting 
examples of signal sequences Out can be used in practicing *e invention include the yeas, 
l-factor and the boneybee melatin leader in sf9 insect cells. 

to a preferred embodiment, the Hu-Asp polypeptide wu. be a fusion protein which 
M*. a heterotogous region used . fadhtate purification of the polypeptide. Man, of the 
available peptides used for such a function alow sekctive binding of the fusion protein ,o a 
binding panner. For example, the Hu-Asp polypeptide may be modified to comprise a 
peptide to form a fusion protein which specifically binds ,o a binding partner, o, peptide tag. 
Non-limiting examples of such peptide tags include the 6-His tag. thioredoxin tag, 
ta.aglutinin tag. GST tag, and OmpA signal sequence tag. As wfll be understood b, one of 
skffl in the an. the binding panner which recognizes and binds to the peptide ma, be any 
.aolecule or compound including metal ions ,, S .. metal affinity columns), antibodies, or 
fragrcents thereof, and any protein or peptide which binds the peptide, such as the FLAG 


20 tag. 


Suitable host cells for expression of Hu-Asp polypeptides include prokaryotes. yeast, 
.nd higher eukaryotic cells. Suitable prokaryouc hosts to be used for the expression of Hu- 
Asp include baaeria of the genera Escherichia. Bccillus. and Saln^Ua, as well as 
n^ts of the genera /Wb-~ Sr, e p„myc„, and S^cccu, For expression 

facinate expression of the recombinant polypeptide in a prokaryouc host Toe N-tenninal 
Met may optionally then be cleaved from the expressed Hu-Asp polypeptide. 

Expression vectors for use in prokaryouc hosts generally comprise one or more 
phenotypic selecutble marker genes. Such genes general, encode, <■*.. a P».ein 
3„ confers antibiotic resiaance or that supplies an auxotrophic reouirement A wide variety of 
snch vectors are reads, available Iron, commercial sources. Examples bclude pSPORT 
vectors. pOEM vectors (Promega). pPROEX vectors <LU Bethesda. MD). Bluescript 
vectors (Stratagene). and pQE vectors (Qiagen). 
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Hu-Asp may also be expressed in yeast host cells from genera including 
Saccharomyces. Pichia, and Kluveromyces. Preferred yeast hosts are S. cerevisiae and P. 
pasioris Yeast vectors will often contain an origin of replication sequence from a 2T yeast 
plasmid an autonomously replicating sequence (ARS), a promoter region, sequences for 
polyadenylation, sequences for transcription termination, and a selectable marker gene. 
Vectors replicable in both yeast and E. coli (termed shuttle vectors) may also be used. In 
addition to the above-mentioned features of yeast vectors, a shuttle vector will also include 
sequences for replication and selection in E. coli. Direct secretion of Hu-Asp polypeptides 
expressed in yeast hosts may be accomplished by the inclusion of nucleotide sequence 
encoding the yeast I-factor leader sequence at the 5' end of the Hu-Asp-encoding nucleotide 
sequence. 

msect host ceD culture systems may also be used for the express**, of Hu-Asp 
polypeptides, In a preferred embodiment, the Hu-Asp polypeptides of the invention are 
expressed using a baculovirus expression system <s« Example 3). Further information 
, regarding the use of baculovinu systems for the expression of heterologous proteins in 
in** cells are reviewed by Luckow and Summers. Bte/TVcWbjy 6:47 (1988). 

in another preferred embodiment, the Hu-Asp polypeptide is expressed to 
^afian host eels. Non-limitingexamples of suitable mammalian cell lines include the 
COS-7 line of monkey kidney cells" (Gluzman « oL CM 23:175 (1981)) and Chinese 
2q hamster ovary (CHO) eels. Preferably, human embryonic kidney cell line 293 is used for 
expression of Hu-Asp proteins. 

The choice of a suitable expression vector for expression of the Hu-Asp polypeptides 
of the invention will of course depend upon the specific mammalian host cell to be used, and 
* within U* skin of the ordinary artisa* Examples of suitable expression vectors include 
v pcDNA3 (Invitrogen) and pSVL (Pharmacia Biotech). A preferred vector for expression of 
Hu-Asp polypeptides is pBK-CMV (Stratagene). Expression vectors for use in inammahan 
host cells ma, include transcriptional and translational control sequences derived from vral 
genomes. Commonly used promote, sequences and enhancer sequences which may be used 
m .he present invention include, but are not limited to. those derived from human 
30 crtomegatovirus (CMV). Adenovnus 2. Polpma virus, and Simian virus 40 (SV40). 
Methods for the consuuetion of mammalian expression vectors are disclosed, for example. 
m Okayama and Berg (Mot Cell Biol 3280 (1983)); Cosman e, aL (**<* InmunoL 
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23:935 (1986)); Cosman et al. (Nature 572:768 (1984)); EP-A-0367566; and WO 
91/18982. 

The polypeptides of the present invention may also be used to raise polyclonal and 
monoclonal antibodies, which are useful in diagnostic assays for detecting Hu-Asp 
polypeptide expression. Such antibodies may be prepared by conventional techniques. See, 
for example, Antibodies: A Laboratory Manual, Harlow and Land (eds.). Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, N.Y.. (1988); Monoclonal Antibodies. 
Hybridomas: A New Dimension in Biological Analyses, Kennet et al (eds.), Plenum Press, 
New York (1980). 

The Hu-Asp nucleic acid molecules of the present invention are also valuable for 
chromosome identification, as they can hybridize with a specific location on a human 
chromosome. Hu-Aspl has been localized to chromosome 21, while Hu-Asp2 has been 
localized to chromosome 11. There is a current need for identifying particular sites on the 
chromosome, as few chromosome marking reagents based on actual sequence data (repeat 
polymorphisms) are presently available for marking chromosomal location. Once a sequence 
has been mapped to a precise chromosomal location, the physical position of the sequence 
on the chromosome can be correlated with genetic map data. The relationship between 
genes and diseases thar have been -mapped to the same chromosomal region can then be 
identified through linkage analysis, wherein the coinheritance of physically adjacent genes is 
determined. Whether a gene appearing to be related to a particular disease is in fact the 
cause of the disease can then be determined by comparing the nucleic acid sequence between 
affected and unaffected individuals. 

In another embodiment, the invention relates to a method for the identification of an 
agent that increases the activity of a Hu-Asp polypeptide selected from the group consisting 
of Hu-Aspl, Hu-Asp2(a), and Hu-Asp2(b), the method comprising 

(a) detennining the activity of said Hu-Asp polypeptide in the presence of a test 
agent and in the absence of a test agent; and 

(b) comparing the activity of said Hu-Asp polypeptide detenriined in the 
presence of said test agent to the activity of said Hu-Asp polypeptide 
determined in the absence of said test agent; 

whereby a higher level of activity in the presence of said test agent than in the absence of 
said test agent indicates that said test agent has increased the activity of said Hu-Asp 
polypeptide. 
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CALFMLPLCLMVCQW R C L R C 

C * 1390 1410 K30 

CTGCGCCAGCAGCATCATCACTTTGCTGATGACATCTCCCTGCTGAACTGAGGAGGCCCA 

L * ? 45 S H D D F A ^^D I S L L 1^ 

TWGCAGAAGATAGAGATTCCCCTGGACCACACCTCCGTGGTTCACTTTGGTCACAAGTA 

GGAGACACAGATGGCACCTGTGGCCAGAGCACCTCAGGACCCTCCCCACCCACCAAATX5C 

1570 1590 I*! 0 

CTCTX^CTTGATGGAGAAGGAAAAGGCTGGCAAGGTGGGTTCCAGGGACTGTACCTGTAG 

1630 I 650 16 0 

GAAACAGAAAAGAGAAGAAAGAAGCACTCTGCTGGCGGGAATACTCITCGTCACCTCAAA 

1690 l" 710 173 0 

TITAAGTCGGGAAATTCTGCTGCTTGAAACTTCAGCCCTGAACCTTTCTCCACCATTCCT 
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coding sequence of Hu_Asp-l ha^reen prepared and the predicted amino acid sequence, aligned with 
both the short and long forms of Hu_Asp-2, is attached. This splice variant of Hu_Asp-l encodes a 521 
amino acid polypeptide including a 27 residue signal peptide so the pro-form of the enzyme contains 76 
amino acid residues upstream of the first active site motif. This upstream sequence also contains a third 
DSG motif. Alignment of the sequence surrounding this upstream DSG with the ProSite motif for 
aspartyl proteases revealed a poor match while the other two DTG/DSG motifs showed a good match. 
Alignment, with Hu_Asp-2 sequences using the Clustal W algorithm highlights two major differences 
between Hu_Asp-l and Hu_Asp-2; the NH 2 terminal extension in Hu_Asp-l is much longer and that 

Hu_Asp-l appears to be more like the long form of Hu_Asp-2. The longest stretches of amino acid 
identity align with the two aspartyl protease active site motifs although other areas of conservation are 
also scored. 

Finally, the Hu_Asp-l gene was localized to human Chromosome 21 by hybridization to a Southern blot 
containing a series of mouse/human or hamster/human somatic cell hybrids (attached). 

Hu_Asp-2, Mary provided an inventory of the expression constructs for Hu_Asp-2 (attached). The 
entire ORF of both the short (438) and long forms (269) of Hu_Asp-2 have be engineered into the 
mammalian cell expression vector pBK-CMV. Also, both the short 

and long forms, with the COOH-terminal transmembrane domain deleted, have heeapreparedas NH 2 

terminal 6His-fusions.in the Ercoli expression~vector-pQE34L Finally, the entire ORF from the short 
form of Hu_Asp-2 has been cloned downstream of the ecdysone-inducible promoter in the vector pIND 
and in a polycistronic fusion with GFP (pIRESGFP) for mammalian cell expression studies. 


Hu_Asp-3 and Hu_Asp-4 — Queries of the LifeSeq Assembled database with the sequences of either 
Hu_Asp-l or Hu_Asp-2 identified (1) gene bins with exact matches to the query sequences, (2) gene 
bins matching the 5 known human aspartyl proteases [pepsinogen A, pepsinogen C, cathepsin D, 
cathepsin E and renin], and (3) three gene bins with significant homology [242842, 242824, 3951 1], in 
descending order of significance. Translation of the longest assembled templates contained within these 
gene bins revealed that they each encoded polypeptides containing the duplicated active site motif that is 
die hallmark of mammalian aspartyl proteases. Alignment of the predicted amino acid sequences for 
templates 451054.3 and 451034.4 showed that they were very similar with approximately 90% sequence 
identity at the amino acid level (attached). Template 126360 was most related to 451054.3 and 
451034.4, with approximately 70% shared identity. Consistent with the nomenclature initiated 
previously, the genes represented by Incyte templates 451054.3, 451034.4, and 126360 are referred to as 
Hu_Asp-3, Hu_Asp-4a and Hu_Asp-5, respectively. Template 451034.2 appeared to be a splice variant 
of 450134.4 with a 25 amino acid (75 bp) insertion near the C0 2 H-terminus (data not shown). The 

cDNAs that defined the 5'-most sequence of each of these templates were identified, obtained for 
sequence analysis and determination of the tissue distribution of expression of transcripts derived from 
these genes. The Hu_Asp-3 probe visualized a single 1 .6 kb transcript that showed a limited expression 
pattern that was expressed at the highest levels in lung, immunological tissues (spleen, thymus and 
PBLs), and kidney (attached). No expression of Hu_Asp-3 transcripts was detected in whole brain while 
a weak signal was observed in several brain regions including the medulla, spinal cord and putamen 
(attached). These results were consistent with the expression pattern determined by EST sequencing in 
LifeSeq Assembled (39 ESTs) which indicated highest expression in the hematopoietic/imir'^ 
category (41 %) and the nervous category being the second highest (1 6%). TTie Hu_Asp-4 p 
visualized a similar pattern of transcript size and abundance except that the signal was mos - 
in lung tissue. No transcripts were detected in either whole brain or selected brain regions t 
conditions used in these experiments. A survey of expression using LifeSeq Assembled (1* 
indicated that 93% of the ESTs that comprise the Hu_Asp-4 template were derived from r 


105 


Hi p^P - pic /rn /Up ^ I M / gT pAAAO, 



G^ATCC 


I — il —I tT 



22 


1.5 Asp 2Mh 


32. M->Q 


aep2Baxn OGC TXT GGATCfi GCC ACC ATG GCC CAA GCC CTG CCC TGG 


aep2not-tm CGC TTT GCGGCGGC CTA TGA CTC ATC TGT CTG TGG AAJ GTT G 
asp2not CGC TTT GCGGCCGC TCA CTT CAG CAG GGA GAT GTC ATC 



6* 


© ■ 


Read and understood by me 


Date 


"~ //</ — fc*feS <fr 


"PL*. \UUO 



'■ 


li'eyaUrer^ • 



I— " 


- 0ojUKtJ*c/ .C%„ p*jcf<> ..... fcrfs. o£.d!x/n^_ ^ 

SyArach r .cU cJU^^c.. e^-r — — ^ 

- .^c...k%,: /3sp 2y> VLI393 *JsIl« r /^ 

- C^ ^ilTH / / US.^^.a^ 


OJtJ 



LQ SjI^JL ) J 


Read and understood bv me 


... _ i _. . 


Date 


— I 


B3EE 



# 


z 


IL 

0 
IT 

u 


ill 

"lit-;: 

in: 
ui 
0 

<: 
Q.- 

(0: 

Life:-:- 

Ml 

mm 


mtrs 


Un „^ nJjJit^b i,y fn added . 


7Up 


-pirn — . ■ — 


Mb (XI I 1 1 u>UXXCXXTMTGATCATGATG*T^TCTG»CTCAl CI 1 I GFOGMTCTTO 


FT 


5, fc (P iPr h.Jfr 


TJ Tj 












> 0 *Mfr* 

r / it.-/ 



-H : 













i^m — At, 



t . ^l. ae*AJ>_^iuJL.^ ^ fOfctS- . I*-' 7o Bft^ i 2-7o Sf-^y 

1 7 — ^Sirln^± 


Read and understood bv mo 



fact 


! O 

: ! Z" 

. _j 

: tZ 

Jo: 
J St 

i a i 
s o? 

I tf); 

0\ 
■<■ 

Q. 


il! 


Q 

Ul; 

> 
< 

"U.. 
Ui 

< 
u 
_l 
a. 


ilk** < p yc y 0 


§1,254- Ml* P"*- 13 '! 



.._ J^jfk^aaJi^ — SM^.K*^.._.Xu_!bSC_- 

• —±±tL*-jLJjlXr\3i^^ 



ULcm 



\- J^cru^a^e^^a^fM ^feJjZf &n *. IP ul&JU i- 


I ^kju*l(L 


4o *4-K*, CmnLc^-S^ 


2r 


IB So — Lc ry*ws exrzLck 


a. £yKrt7i^ ^. Avq xl<— <aJL6-f ^ j^<ya^uA^.t^.- 


Read anAnderstood by m ft _1 • Date ^OftfC 



32 


1a own 

/if// <2rt/ pKulm (Ui,- Umd<x w ufa<&t/. Sor7c* 
tnp *U D/OA 



Z 

J 
1 



Ll)/ 7^ tret TlOt>lA j&S-TW^ St^-^^AP 
34<u^-> 4r^«-coa- no O^0\j\t<UL. lsrJUuc£>e-r\ } fc>L<J- \J>ta Cl*i - £h <r6<— 


ProAsp2-TMpQE70 Expression in Eco// 

kte 12345678 12345178 


»f -r 

:-f ;:■::»** :u...._~. . 



NP*Acttvated HRP probed 


wA^dLuXJl- 4 X 5-4 MJ>/ I X?T6, 

CMJUcJr lirru (® /U, 2U, 4b, o/*J ~~^Sl<rUt &yi Uu@ft 

C/fe. OD "too °iidLO c ^ r < 


A4j 


Read and und€7\:ood bv me Dare 0 



-34- 


2ki 


ML 


in. 


-IOoCJL 


?y yx Su.pec3k ci±x. 


.i 


1 


JLB.-.JLS o.325>_ 


/_8^tiS_ 


-CLS1L 


~0..22iL 


.Ldfe 


P 2 * 

! ** 


* .^B^s fl^ai — It^Lk^,^ *v 


L 


-tEbtS Q3i/S__ LLJpJ 


£ 

2. 

/. 

2 _ 

...... 

_ 2 

SLU.I^m. |._„ 

.. _ 2 .. _ 


JLS 
. ... HS... 



_-2xyx. _ 

- 2//T. 


I 


... 2 


- -* s 0.35U__LLt5L^^cA^^^<^/_ ! 

- ft.5>« \JJtz ; . -rz^r-v _" • 

0.</3<l.. .. . <?/>o O&l UiA 
0^83 _ \.U? _ _ J 

°- i*n - \ i^^tilsTco"^ - 

o..bii_ .... U«&_ w^u^iw&i 

. o. v/fc m.2. __^T"i 

. o. 4 /a...._.u,39. ""_) 

j&~.uk Li,w_ ~ 


mm 


O 
z 

-J 

il 
0 


)o 
.; (n 

UJ 

i 

', w 

o 

> 
< 

. Ul 

UJ 

!3 

Is! 


145 



CcU _ C^.pMiXi.oi^ . * .... ruLp. 


0^ 3*. c>£<<^> .-UjLUI Ckdck a7B^>YA_HXvj^^ 

frtffc ►*«-■ i_ " — ' 

fl t^m U*OC TTAATTA0C IC*OCj 


pOI-70 I 


tha proton of **pl tnaetud « ttea TriiHiaum wit* • f * •_*U od 
• J* li^I ilM i» QU9« vonor SQB70 


• 79, 1999 13 iW .. 




""^^ WTO*^^ _____ 

% % \ % % \ \ \ % •. ». • kx£^ « » f 
t > l « . . , ,\ . ,Y, , , , 1 v,', , , , 1 : 


P-70 


3® : 

J 


OligoName Oligol L£N Pur Scale MW Tm M gK)D 00 pg nmol 2ndary Oimer Sequence 

GaSTAMMRD t0nw,«6w_ 

27W5PH 2582*401 90 DST 020 91314 M XS 4U 1681.1 184.1 Sttng No COTnGCATGCAGCACGGCATCCGGCTGC 

k No CGCTTTGGATCCTGACTCATCTGT CT GTGGAATGTTG 


2-704AM 


2562*402 37 DST 0l20 11332.4 tM 316 4U 165010 146J 




jsu.oic*ci i /» / 


IS c^JLulJ 


I^a^ J. -r co o 


Read and understood by me 


Date 



147 


.pnAsf!/ -■ JHOn^A 



l.*J \T))C 


/ ^ /I 


^noducJt. (p 'ss440kf> priori 



CM.rrS. e 


~PS& Cs^rQ^AjJ 1m. T~~M 


-4 « 


Read and understood by me 



148 


(l)^M iAf <JrA. alkali [a^ 


lot *2- 


IWo fix 


4(j> [r^^~B^ni HlS(f>2fP) IOOmJ vol 


(2 *7Y oIk) 


Lo£ke^o_'y-£_ k*. s__4» OJ^_o^=^&JJ. .. ... 

,.. .3?. 555. ? 

2..0..S7- - L ..... pJUL*. Leo. . - - SUt^P-z^S^ 

3 0.1<4\ _ ._ 

...V 0.(,53 / | 

Add. io lr«M f C^M^- Jk."*-** e S?'c^ , fita^oju.. o& <Q_ j 



2 
3 


J./VV. 
1. 21,7 
A/77 


► fJUljJ- I'D 


.rTy /.._../-. 

. 2. 

y. /, 27f / 


fjJjLJ... lDt>. i. 

SUru, (p. ^ 'C 


— i 


15 UuiJU /OvcPA^ Qr^duj^dr ajl ^ /oooUriq *LJ) UXU- UtA^i cUjiLoJ^ 

cUx /o String iMCHLiU. Ct>A/j Sh<L, aj ^ ^C^dUcJ. <L — U 

oi bumps JticflJ *cru-k t dLt foad.% JUbuwi U«axJ-. 


Read and understood by me 


Date 



70 


of, m CPM6 wtii, A^zaTi^ 


... 2#c, .... ^gfc _«? *° 


" — I 

n/n *"^ ,r f . 1A 9\c'ri*L ^ ^ X 


Read and understood by me ^ fc, Uv^ ^ fr ^ 


Date 


71 


oA , >Vkfe £w>vl. cv-ev- -To cuoUe*i t-<f bc-fh 


~A\L -*}\Ak CuM<v^ -fl,^ a 


"^g^-tw -^£ol*L v>vC Ai\-&k vspu** ^^eUA w^ec^Ae^ 



Read and understood by me *5 ■ lc fc^-, ln^Jg^ k 


Date 


11/13/01 16:21 FAX 6168338897 IPLS 


110 


^>vak ^ t ^ &*r jfr,fi .-L^J ^^^^ n ft 





P.lft 
-P,H 


3.; 


W.o JL&s^e^tttV. AJLA2*1^*/CU Bs^&SA'fX^ ©AfC -'ik-U . 


0*jAi .. . 


und miclVrsioorf bv mo 


Rood 



Ill 


I 


I^iio^i. .. i T _^tzt; 

! UvkJs^>2dus5M_J ^^/az^^oJ^^i^ _^_Z_- •• • 

•_..*f^*J:^S^?"..„JI. IT" JZ 


-a- r -- 7. £± " __^I^104^_ 

^T^t \^±^^l*£$sM.J^^^ 




. zrr^lS^^J^^ 

— SJ6T/6ci> ZZ_, ~ 

.— L*ttgjjfe *s t^)ZZ ZZ1. _sj^ls *TI 

Z 6m -jjl/^, Asp" — — 


Read ond understood by me Date 


*3 


11/13/01 18:22 FAX 6168308897 


IPLS 


112 





£ui ..r, ......... J .. .... " ' 




/ ( *?n A 

I -V WlcvuxS oLvm^a |kc^iMS — nmuu^L*. Vim^ws ^<Acjv*^ u ^ j Z— 

Kenrl tmd undrrsioodLbv me Utile 


11/13/01 16:30 FAX 6168338S87 



o 
z 

s 

o 
o 


o 


0) . 
ui 

-o' 
<• 
a. 
w . 

* * • * * 

LlV' 

P ■ 

till 

SiV/ 

s4" : 



L 







1L 


_* " - C^eV 


0(3U 


OjU 


4 G OjgL 


#5* 


13^ 


o.na 


^OSl3_1 ; -U— — Q- 

_ '-l^l r-V L~i &\.o*JLA ./ tcmt&u-^ULelL. 



r ^LtJL o~) 


5 


11/13/01 16:30 FAI 6168338897 


IPLS 





1^ 


V- 



Vaii- 

5 


3. 

sr. 

|2> 




understoodvi 


ffS2f 

I 

KV*. 

A 


11/13/01 16:31 FAI 6168338897 


IPLS 


«JUl4/ uou 



) 

e 

I 



D.JL^o ^a**^ ppt-tj/ jjrsj^i^ (M<>%>) 


^jJU^e>--^^^^- ■ — ^~ 



5 it>c^> 


Head ind understood by me 


11/13/01 16:31 FAX 6168338897 ^ IPLS 



AP Western blots of Baculdvirus clones 
Probed UP-191 (Asp2)TB#4@1:1000 


/ls p 2S /-Us. 


- iss 

p-31 

-<9 


•/ 5 i 


.4 


11D 


9 

7 


L 
) 

c 

) 


) 

L 

D 
J 

J 
t 
L 
0 

u 

t: 

u 

> ; 
C 
u 
j 


... ^c.WJ5.n.|li.5 


"D^^^y * c ^^ - - 

; _S<^. bO m M**s 

r:.?ldi.J.- 



LOWsrv.. 




^ Lift Jl pnptA *Uaju<Js on ^taX^cX ha^. 


,1 n p nru 


LP me 




•J^flJUrf^ *j V? rln.i (ifiX L>\ M rtlS. p 


4^ rsdusla^- 


32 k& ■ - f/U.c.k 


ycc> — LQ Lac> tea 



je^U^a^B — <^y: UP/qr ( &Lp.2 \(D I: m oo. TY^i fy ui a AP 

./ « i / _ n <r- i- - 1 . . . f / - -J / CiA / y 


SLJLsU^SZ^O C^r^ JI^JUcJ^ pj2^fea_J). _j 

J^JLLLd.Zec.c^ r s._ ._. .. — * po(^aJ*_..otf_a^ 

1. pioh^.rJ- .no. .1^Cl..JLAIj^J . (V«JZ.^-££. ..<3u_725.2-..u. ! 

J?d^u^4iu>»A etx^o ^-Uc UP©«^tt^- ...(no"^«J/fV ^cJbbJ\ 

Tlorch^C^J^ ^dc (rOO O^'/^^lj^ U^-^juel. Ley <j\Ju>f>uM*>*^ 

^ic lo Ijn^L . . . . ^ 

Add. 25^k>up^«. uyo a^ittu^^>/o jlJLcM ^ cLu^hju^> j 

Re;id and understood bv me 




Hi 



L._._ CdjlcU 3-mJL SfZ..mjidU.6^±j 

I T).KJ.fi_..'_- 3^ — t&TJtL*. AffiiijL... 

USmSicUjx'hus Z./.ttDfJL?. _ 


i 


j f^/^o ^ju/caK^^Aji&A 




-Sill I LKfi^w ^ g I v^,^. 



